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I. INTRODUCTION

This project was performed by Soil Testing Services (STS) for the State of Illinois

Attorney General's Office (LAGO) and the United States Environmental Protection

Agency (USEPA) at the Calumet Container Division of the Steel Container Corporation

(SCO in Hammond, Indiana. This work was authorized by Mr. Howard O. Chinn from

the Attorney General's office, and was performed under contractual agreements dated

February 5,1980 with the IAGO and March 20,1980 with the U.5. HP A.

The purpose of the project was to determine whether pollution of the Illinois ground

water, surface water and soil has occurred due to SCC operations and to establish the

extent of the contamination, if any. Therefore, the major objectives of the study were

to:

1. Identify the sources of existing contamination located on the SCC property;

2. Determine the potential for contaminant migration into Illinois;

3. Determine the presence of various contaminants in ground and surface water

within Illinois boundaries.

To achieve these objectives, an evaluation of the site area ground water flow direction

as well as contamination levels in the water and soil was necessary. The project

approach consisted of: 1). A review of the available data and the observation of on-
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going waste disposal processes on site, 2). The location and installation of eleven (11)

ground water monitoring weils, 3). The collection and analysis of three (3) sets of water

samples from each weii, *). The collection, analysis, and leach testing of selected

sludge and soil samples, and 5). The collection and analyses of various surface water

samples. The samples were analyzed by the Illinois Environmental Protection Agency

(IEPA) laboratories for a variety of organic and inorganic constituents. The results of

the chemical analyses, field observations and ground water elevations in the wells were

used to evaluate the extent and source of contamination.

The results of previous studies that have been performed, as well as information obtained

concerning operations at the SCC site have been used in establishing our exploration

program and subsequent monitoring and testing.

•oik rmriNa SVMVICM
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H. BACKGROUND

Process Description

SCC operations have included reconditioning of 55 gallon steel drums and 5 gallon pails.

Detailed information regarding the specific operating procedures and residual materials

in the drums was not available to us. However, residual contents and cleaning agents

drained from the drums were visible on and around an outdoor conveyor located on the

west side of the reconditioning plant. Also, drums were stored and disposed of at various

locations on SCC property. The reconditioning operations have been conducted from the

1960's to the present.

Figure 1 is a United States Geological Survey topographic map of the SCC site and

surrounding area. Figure 2 is an air photo of the site taken on April 26, 1978, which

shows the building location and various burial and waste barrel storage sites. During a

preliminary site visit made by STS personnel on April 7, 1980, drum storage was noted at

several locations similar to those seen on the air photo. During the field exploration

phase of our study conducted from May 21 to May 23, 1980, drums in these areas were no

longer visible, but were detected below grade using a magnetometer. In addition,

flattened 55 gallon drums were unearthed at various locations along the railroad tracks

where drums had previously been stacked.

Previous investigations at the site by the Illinois State Geological Survey have shown

that soil and sludge found at the ground surface adjacent to the site contains high

SOIL MHVICM
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concentrations of lead, cadmium, toluene and other hazardous materials. Since the

contents of the drums being reconditioned varied significantly, and because our only

record indicating what the drums might have contained was in a report by John Jagiella

from SCC to the State of Indiana, dated December 1978, types and extent of

contamination is assumed to be generally unknown.

Geology

The potential for movement of contaminants into Illinois ground water is related to the

general geology and hydrology of the site area. Background information relating to area

geology and hydrology is presented in the following sections; specific site conditions are

described in subsequent sections.

Regionally, the uppermost bedrock unit in northeastern Illinois is comprised primarily of

Silurian Age dolomites and limestones. These have been deformed to form the Kankakee

structural arch, a major deformation feature in the Great Lakes region. The bedrock is

overlain by as much as 400 ft of glacial sediments deposited by the Lake Michigan lobe

of the Wisconsinian glacial advance, the last major episode of glaciation in the Midwest.

These glacial sediments were laid down in the form of tills, moraines, and outwash

deposits. At least 19 moraine ridges and intervening plains can be delineated in

Northeast Illinois and Northwest Indiana (Ref. *). Fluvial sand and gravel was deposited

by outwash streams and rivers and in glacier-related lakes. Once the ice retreated from

the area, lacustrine deposits from ancient Lake Chicago, the predecessor of Lake
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Michigan, accumulated. In addition, uplands often contain windblown sand and silt while

peat accumulations are common in lake basins.

The topography of northeastern Illinois and northwestern Indiana is directly related to

glacial history. The moraine and till plains combine to form a gently rolling topography,

while the lacustrine plain of Lake Chicago forms a flat gently sloping terrain. The entire

area is dissected by several rivers and streams; however, much of the morainal country is

without integrated drainageways. The OesPlaines River and the Calumet Sag Channel,

located in two relatively large valleys, provide the present drainage to the lake.

The SCC site area is situated on the gently sloping glacial Lake Chicago plain. Changes

in the Lake Chicago elevation resulted in the deposition of material in at least three

different stages, forming low continuous ridge systems approximately parallel to the

present Lake Michigan shoreline. Within this depositional zone, smaller ridges occur as

the result of spit, bar and beach deposition. It is these deposits through which the

uppermost ground water system flows.

The specific soil conditions at the SCC site are indicated on the boring logs included in

the Appendix. In general, the soils are medium grained sands of the most recent

depositional stage, the Oolton Member, and contain seams and beds of silt, coarse sand,

and gravel. Some of the more prominent sand spit deposits of this unit can be as much as

25 ft thick; however, most are less than 10 ft. The granular soils within the SCC site are

approximately 23 ft thick and are underlain by a gray silty clay till, a portion of the

Tinley drift deposit. The granular soils are generally in a medium dense state above 10 ft

becoming very dense to 25 ft.
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A layer of fill was encountered at the surface across the entire site. This material

consisted of cinders, sand, gravel and peat and was between 2 and ft ft thick.

Hydrology

Regionally, the ground water resources in northeastern Illinois and northwestern Indiana

are developed in four aquifer systems; 1). the sand and gravel deposits of the glacial

soils, 2). Silurian age shallow dolomite bedrock formations, 3). the Cambrian-

Ordovician Aquifer in the underlying sandstones, and *). the Mt. Simon Aquifer in

formations of the Cambrian Age. The glacial drift and dolomite formations may be

hydrologically connected, but separated in most regions from underlying deposits by the

Maquoketa Shale, a relatively impervious formation. Therefore, the upper aquifers are

of primary concern with regard to contamination by surface sources. Wells are

frequently developed within the near surface aquifer sandy glacial soils for low quantity

industrial or residential use.

The SCC area lies to the east of major surface and ground water drainage divides.

Therefore, the expected area water flow direction is to the north, or toward Lake

Michigan. Originally, the area water flow was thought to be to the west, as based on

King's report (Ref. 3). Subsequent to this, further review and actual on-site measure-

ments have established flow to the northeast. United States Geological Survey (USCS)

water level readings are available for five lakes in the region; Lake Michigan, Lake

Victory, Wolf Lake, Lake George, and Powderhorn Lake. This data confirms that the

area ground water direction is to the northeast. There is a 13 ft drop in water level over

a distance of approximately 5 miles.
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Site hydrology is influenced by the site topography. Surface topography at the SCC site

is generally flat, ranging between U.S.G.5. datum elevations of about 585 to 588 ft. The

site surface appears to have been raised to its current level by filling; the 1966 flood

maps (Ref. I) indicate that the site is nearly surrounded with water when flooding occurs

due to its higher topographic elevation.

There have been numerous observations of ponded water on and around the site in

addition to year round lakes or ponds in all directions from the site. Therefore, surface

water flow from the site could occur in virtually any direction, depending on the portion

of the site on which precipitation may be falling.

The granular soils on site have a relatively high permeability. Therefore, much of the

precipitation would migrate downward through the soils to the ground water level rather

than flow immediately off site. Once a fluid enters the ground water, the area-wide

flow patterns would govern the water flow direction. The ground water table was

observed to be approximately 2 to ^ ft below the ground surface at the location

represented by the installed observation wells during the defined study period.

•Oil. -MT1NO tIAVICIS
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IIL FIELD EXPLORATION PROGRAM

Observation Well Installation and Soil Sampling

A field program was outlined in order to evaluate whether Illinois property had been

contaminated by operations at the SCC site. Present ground water pollution, if any, was

to be determined by installing observation wells and. chemically analyzing the ground

water samples collected from the wells. Soil samples obtained during the observation

well installation, surface sludge samples and surface water samples were also tested to

evaluate their contamination levels. A field survey utilizing existing data from the

revised Torrenga Engineering Survey (Ref. 7), was performed to determine well

locations. The Torrenga survey, revised August 1, 1973, was prepared for Calumet

Container Division of The Steel Container Corporation and for the purpose of this report,

has been taken to represent an accurate survey of the property.

When used in this report, the term "site" refers to that property of SCC described in the

Torrenga Survey; specifically: the Illinois/Indiana border lies 1.81 ft west of the

northwest corner of the SCC building. A location diagram of the site, including existing

buildings, well locations and various ponded areas is shown in Figure 3.

Well locations were chosen using available information on the probable ground water

flow paths. As previously noted, 3.M. King (Ref. 3) from the Indiana State Geological

Survey suggested that the ground water flow was in a west or northwest direction. Also,

site hydrotogical conditions suggest that local surface water flow may be radial from the
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site. For these reasons, observation well locations were chosen to define the extent of

Illinois ground water pollution by SCC operations as influenced by, 1). a westerly ground

water flow, 2). a northern regional gradient, and 3). a radial surface water flow from

the site.

The subsurface exploration was performed between May 21 and May 23, 1980. Twelve

(12) borings, W-l through W-8, W-9, W-9A, W-10 and B-ll were performed. Ground water

monitor wells were installed at all borings identified with the "W" prefix. All final

boring locations were chosen after the immediate area was scanned with a metal

detector to avoid drilling through buried drums. The well tips and standpipes were of

polyvinyl chloride (PVC) unless otherwise stated.

Well W-l was placed near the south drum storage area and W-2 was placed at the end of

the cleaning conveyor at the processing building. This location was selected to

determine contamination contours at one of the known contaminant point sources. Well

W-3 was located southeast of the SCC site on Raymond International property to define

the radial flow and to aid in constructing ground water flow and contamination

concentration contours. Well W-4 was located northwest of the building, another known

point source of contamination. This well also aided in flow pattern determinations and

concentration profile construction. Wells W-5 and W-9 were drilled into the upper

portions of the shallow ground water aquifer (to a depth of 9.5 ft) and were placed near

the northern and southern limit, respectively, of the western side of the SCC property.

Wells W-6 and W-S were drilled near W-5 and W-9, respectively, and were extended

through the shallow aquifer and into the glacial till. Observation wells were then

installed at the base of the granular material above the till.

»«nvict»
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Wells W-5 and W-6 were located adjacent to each other as were Wells W-g and W-9, thus

forming a well "nest" at these locations. These "nested" wells, installed in both the

shallow and deep borings were intended to evaluate potential vertical ground water flow

occurring on site and to allow long term monitoring of ground water from two depths at

the same location. Well W-9A was adjacent to W-9 and was constructed of stainless

steel well screen and riser pipe. This well was installed to evaluate the possible effects

of well material types versus organic chemical concentrations in the water. Well W-7

was located next to the conveyor on the SCC property and Boring B-U was drilled next to

the SCC building on the southwest side. Well W-10 was located south of the site next to

Powderhorn Lake in Illinois, to provide background ground water analyses.

A truck mounted rotary drilling rig was used to perform the soil borings and install the

monitoring wells. This process utilized various cutting bits and water, taken from a

near-by trailer park hydrant, as a drilling fluid. In all the borings, the bore holes were

cased with » inch steel casing to maintain an open bore hole during drilling and sampling

operations and to minimize the potential for contamination of the underlying soils and

ground water. Soil samples were obtained using the split-barrel sampler. The procedure

for this method of sampling (ASTM Specification D- 1586)is included in the Appendix. All

soil samples obtained from the drilling operations were split in half vertically and each

portion was sealed in glass jars immediately in the field. One jar was given to the

representative from SCC and the other portion was placed on ice and brought to our

Northbrook, Illinois laboratory for further examination. All attempts were made to

minimize the potential for cross contamination during sample removal from the split-

barrel sampler and preparation for transporting.

SOIL T-|»T1NO S«»VIC««
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Wellpoints were installed immediately after sampling. Wellpoints were backfilled to 1 ft

above the slotted well section with pea gravel. A bentonite pellet seal was placed and

then backfilling continued with on site material to approximately 2 ft from the ground

surface. A second bentonite pellet seal was then placed and a metal protector riser pipe

with a lock and key was set around the 2 inch diameter riser pipe. The tops of all wells

were capped and covered as close to the ground surface as possible to minimize the

possibility of sabotage.

All soil samples were taken to the Soil Testing Services laboratory in Northbrook,

Illinois, where samples were classified by an experienced laboratory engineer. This

information is listed on the respective boring logs which are in the Appendix.

Soil samples from Wells W-2 and V-7 were delivered to the Illinois EPA laboratory on

June 2*,1980 for chemical analyses.

Water Sampling and Chemical Analysis

Within 2* hours after Initial well installation, sampling for chemical analysis was

performed. As had been defined prior to the study, Illinois EPA personnel would collect

all water samples, perform any in-field filtering or preservation of water samples,

provide all appropriate containers, and/or bottles, and deliver samples to the Illinois EPA

laboratories. The role of STS was to observe operations and make recommendations.

Before each sampling, the wells were bailed by Illinois EPA personnel until approxi-

mately five well volumes of water had been removed. Water levels in the well were

Mil TtSTIMO •CMVICM
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recorded before and after bailing. Upon completion of bailing, samples were pumped

into containers cleaned appropriately for the type of chemical tests to be performed.

For the initial sampling after well installation, duplicate samples were given to a

representative of SCC. Various ponded surface water samples were also taken at this

time. Ground water samples and elevations were taken on two subsequent dates, June 3

and *,19SO and June 17,1980, by the Illinois EPA representative, assisted by an STS field

geologist. A list of soil and water samples obtained is included in the Appendix as Table 1.

Chemical analyses were performed by the Illinois EPA laboratories. In the STS proposal

dated January 23, 1980, recommendations were made regarding chemical constituents

which we felt would be indicators of the contamination emanating from the SCC site;

however final decisions as to which parameters would be tested were decided by Illinois

EPA personnel.

Area Water Level Observations

Due to the relatively permeable sandy soils noted throughout the area, it was considered

that surface water elevation differences would provide a good indication of ground water

flow directions and paths. On July 17, 1980 and October 8, 1980, selected bodies of

surface water were located and their elevations obtained. These surface water features

were selected by STS personnel using available aerial photography, (USGS) topographic

maps, and subsequent field observations. These were selected to provide representative

water data for the SCC study area and are defined, along with the recorded elevations,

in the Appendix on Tables 2 and 3.
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The elevations, which were field surveyed, were initially referenced to a selected

benchmark on the western rail of the Indiana Harbor Belt Railroad line, given an

elevation of +100. These elevations were subsequently correlated to the USGS datum,

using the USGS elevation of Wolf Lake obtained on the date of the field survey. Daily

records of the Wolf Lake water levels are available from the USGS Hydrologic Division

in DeKalb, Illinois. The records for the past year are included in the Appendix on Table 4.

The elevations obtained were used to construct the ground water contour maps, Figure 4

and Figure 5. Similar contour maps occur in the Appendix as Figures 4a and 5a. These

maps were constructed using the SACM program, dated March 21,1977, developed by The

Applications Consultants, Inc. (Ref» 2).

•on,



I
•30

ff>I
o

m
3D
Tl

i
Lr.

-*"

0861 '81 -»q°i:>O
6160Z *°N oof SIS



STS Job No. 20919
Octooer 18, -18-

oouiai

^ I
^^ <s>

LJ S



5TS Joo No. 20919
October 18,1980

-19-

IV. DISCUSSION AND SIGNIFICANCE OF RESULTS

Water Migration Within SCC Study Area

The subsurface conditions and surface water data noted in the immediate SCC area

indicate that a strong potential for contaminant movement into Illinois does exist.

Movement into Illinois can occur 1). as ground water flowing northeast into Wolf Lake,

and then west into Illinois, or 2). as surface flow toward Powderhorn Lake due to water

mounding from long term disposal operations. This section of the report discusses the

potential for water movement, probable paths, and rates.

As previously noted, the geohydrologic conditions at the site are directly related to the

subsurface soil conditions, the relative elevations of the surrounding bodies of water, and

the sources of infiltration or recharge of the ground water regime. The granular soils

occurring in the underlying strata, which comprise the upper aquifer within the study

area, have relatively high permeabilities, and thus allow ready movement of the

subsurface water. This movement, occurring over a long period of time, attains a steady

state flow condition between the various surface water bodies hydrauiicaily connected to

the granular strata.

Ground water flow directions and gradients have been observed at the SCC site by

obtaining the elevations of 1). nearby bodies of water, including Powderhorn and Wolf

Lakes, 2). standing bodies of water within the SCC site itself, and 3). piezometric

surfaces within the wellooint system installed in and around the SCC site. The ground

SOIL TESTING s«»victs
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water was observed to be 2 to 3 ft below the ground surface flowing in the

north/northeast direction as indicated by the flow pattern representation in Fig. 4.

Flow from Powderhorn Lake north/northeast across the Illinois/Indiana border into the

Wolf Lake area can take place via several flow paths. The shortest route (approximately

1300 ft) would be due north to the southernmost extension of Wolf Lake. However, an

extension of Wolf Lake into Indiana projects southward to within 1500 ft of Powderhorn

Lake. The difference in elevation of Powderhorn Lake and the Illinois portion of Wolf

Lake is approximately 3 ft while the difference between Powderhorn Lake and the

channel extension off the Indiana side of Wolf Lake is approximately 2.5 ft. For this

reason, due to the differing hydraulic gradients the rate of natural flow directly between

the two bodies of water is greater than that to the channel extension.

During our field survey performed on the 8th of October, 1980, the elevation of the south

end of the channel was observed to be higher than the water level at Wolf Lake, flow

therefore occurring northward toward Wolf Lake. It was noted that the water level of

Wolf Lake east of the causeway which approximately separates the Indiana side of Wolf

Lake from the Illinois side, was 0.3 ft higher than west of the causeway. Water flow was

observed from east to west through a conduit extending under the causeway. This flow

completes the path for water flow from Powderhorn Lake, beneath the SCC site, to the

channel extension and into Wolf Lake proper.

Based on the available field information and laboratory grain size information, the soils

occurring in the upper 25 ft were determined to have an average permeability
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of 5.0 x 10"3 cm/sec. Grain size analysis data is included in the Appendix. Although

variations in both the grain size distribution and the nature of the soils occur within the

strata, this value can be considered an average representation of the soil permeability.

The flow of water through a unit volume of this soil can therefore conceivably occur at a

rate of 30 ft/day. At this rate, the flow of water from Powderhorn to Wolf Lake could

occur in as short as 51 days, however, this would require ideal seepage conditions within

the soil.

Since low gradient conditions are present, this rate, in reality, would be much lower.

Utilizing the regional gradient between Powderhorn and Wolf Lakes a flow rate of 0.12

to 0.16 ft per day is obtained, water flowing north/northeast from Powderhorn Lake

would enter the Wolf Lake system in 20 to 30 years. It is conceivable that foreign

material entering the ground water system at the SCC site could reach Illinois surface

water at Wolf Lake within 25 years, provided the regional gradient governs the flow of

the ground water.

In general, the infiltration of surface water to the underlying soils and subsequently into

the ground water regime would tend to flow downward vertically to the ground water

table and then in the direction of the regional ground water flow. Since most water

entering any ground water system results from precipitation, recharge into the ground

water regime is, for the most part, uniform for a given area. In this case, the movement

of water through the unsaturated zone would be primarily vertical.

If a local source is introduced into the system, such as a point or area recharge source, it

would tend to saturate the soil above the piezometric surface, in effect, raising the

•Oik TISTIMO
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ground water level at that point, thus creating a recharge mound. Natural recharge

mounds develop where a surface body of water, such as a lake or pond, occurs above the

ground water level, feeding the ground water system. Artificial mounds can also be

created by ponding at the surface or continuous wetting of the ground surface.

Persistent discharge of fluids and other foreign matter could potentially enter the

unsaturated zone and flow downward toward the natural ground water table. Large

amounts of discharge may eventually saturate the soils, raising the ground water table

artificially, causing a mounding situation. When this occurs the ground water may be

raised to the ground surface at these points and radial flow would occur in all directions

away from these points to that point where the artificially created ground water level

merges with the natural ground water level. Here the radial flow would change

directions to flow with the regional ground water gradient. Large discharge over an area

may act to enlarge the point sources, creating an area source of recharge with perimeter

radial flow.

At the SCC site there are likely several points or area sources, these include a discharge

area at the end of the conveyor belt to the southwest of the Calumet Container

structures, the barrel stockpiles south of the buildings, and the drain pipe discharge along

the northern wall of the main building.

During visits to the site during the past several years it has been noted that surface

liquids were flowing from the SCC site on the ground surface. In certain low portions,

such as the ditches occurring along the railroad tracks immediately west of the SCC site,

collection basins for surface runoff have developed, creating additional recharge zones.

•on. rrani«a SCKVICM
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In the past, liquids were observed to flow from the SCC site across the railroad tracks

into Illinois (Ref. 5). This would indicate that ground water recharge sources and

mounded areas may extend beyond the SCC property itself and actually into Illinois

property.

The mounding effect at the SCC site has been modeled using surface water elevations

and an estimated mound elevation near known points of discharge. The resulting contour

map is presented in Figure 5, and perspective drawings of this condition are included in

the Appendix as Figures 6 and 7. As can be seen, flow from the SCC site under this

condition is radial, toward Powderhorn Lake, Wolf Lake and other bodies of surface

water surrounding the site. Using permeability values calculated as discussed previously,

and gradients estimated from the model, it has been determined that water would flow

from the point sources at a rate of 0.49 ft per day toward Powderhorn Lake and could

ultimately reach the lake in 1.5 years or Wolf Lake in 9.0 years with a flow rate of

0.31 ft/day, once a mounding condition is established. Ground water flow into Illinois

under mounding conditions therefore could be either directly to Powderhorn Lake or to

Wolf Lake extensions in Indiana and subsequently to the main body of Wolf Lake.

If at the recharge source, foreign material or other matter was present in the discharge

liquid, the permeability or percolation rate through the unsaturated zone may be reduced

by plugging or dogging of the soil pore spaces. Reducing the permeabilities of the

surficial soils will, in effect, cause increased surface runoff, enlarging the point source

or recharge area. This situation may also occur in areas where densif ication of the upper

soils takes place, also reducing the permeability of the soils. This densification may be

due to vehicular traffic or other means including deliberate controlled densification.
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Contamination Criteria

The results of chemical tests were received from the Illinois EPA as testing was

performed. Tables 5 through 7 in the Appendix were developed in summary form from

the Illinois EPA data. These tables contain all test results. All results indicated on

these tables are reported in either milligrams per liter (mg/1) for water samples or in

micrograms per gram Utg/g) for soil samples. For uniformity within the text of this

report, the term parts per million (ppm) will be used when describing units and specific

constituents. The following is a correlation between the various units used within the

report:

Water: 1 milligram per liter (mg/1) = 1 part per million (ppm)

1 microgram per liter Ug/1) = 1 part per billion (ppb)

1 part per million (ppm) * 1,000 parts per billion (ppb)

Soil: 1 milligram per kilogram (mg/kg) = 1 part per million (ppm)

1 microgram per gram (|g/g) = 1 part per million (ppm)

1 microgram per kilogram Ug/kg) = 1 part per billion (ppb)

In order to evaluate the results of the chemical tests, it was necessary to establish a set

of criteria indicating limits for the various constituents being reviewed. Appropriate

state and federal guidelines were consulted. In general, strict guidelines have been

established only for water analyses and few guidelines, ii any, have been established for

either sludge or soils. With regard to the water testing, the appropriate criteria for this

SOIL TMT1NO
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Contamination Criteria

The results of chemical tests were received from the Illinois EPA as testing was

performed. Tables 5 through 7 in the Appendix were developed in summary form from

the Illinois EPA data. These tables contain all test results. All results indicated on

these tables are reported in either milligrams per liter (mg/1) for water samples or in

micrograms per gram (*tg/g) for soil samples. For uniformity within the text of this

report, the term parts per million (ppm) will be used when describing units and specific

constituents. The following is a correlation between the various units used within the

report:

Water: 1 milligram per liter (mg/1) = 1 part per million (ppm)

1 microgram per liter C«g/l) = i part per billion (ppb)

1 part per million (ppm) = 1,000 parts per billion (ppb)

Soil: I milligram per kilogram (mg/kg) = 1 part per million (ppm)

1 microgram per gram Ug/g) = 1 part per million (ppm)

1 microgram per kilogram Ug/kg) = 1 part per oillion (ppb)

In order to evaluate the results of the chemical tests, it was necessary to establish a set

of criteria indicating limits for the various constituents being reviewed. Appropriate

state and federal guidelines were consulted. In general, strict guidelines have been

established only for water analyses and few guidelines, if any, have been established for

either sludge or soils. With regard to the water testing, the appropriate criteria for this
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project are the Illinois Pollution Control Board Rules and Regulations, Vol. 2, Chapter 3,

1979. These regulations define various rules used for ground water, surface water and fot

effluent from water treatment facilities. The two appropriate guidelines for this project

are for ground water and surface water. In the context of this report ground water is

termed all of the samples which were obtained from observation wells or from below

grade. Surface water is any ponded body of water existing at the ground surface at the

site. The Illinois EPA has summarized the test guidelines, and they are included in the

Appendix as Table 8.

The water test guidelines just noted only govern general test parameters, inorganic

chemical constituents, and heavy metal constituents. They do not provide guidelines for

most or games, since organics are not naturally occurring chemicals. Therefore, in the

context of this report, the organic constituents we have examined, including benzene,

toluene, xylene, PCB's and phenolics will be considered as contaminants if they occur in

the surface water or ground waters tested, since they are not naturally occurring in any

soil or ground water system, and therefore their presence will indicate a higher than

natural background level.

With regard to soil and sludge contamination levels, the presence of high amounts of

chemical constituents can be taken as an indicator of the potential for continued long

term contamination of ground water. That is, if they exist within the soil system, they

may potentially be leached by precipitation or continued ground water flow until at some

point in the future they are totally dissipated in the environment. Many of the chemicals

which were tested are water soluble and could migrate quite rapidly. Others are

virtually insoluble in water and would take many years to totally dissipate.
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In our study we were particularly concerned with the integrity of Illinois ground and

surface water. The extent and nature of the contaminants found in Illinois ground water

varied with sampling date and location. From what is known of operations at the SCC

facility and from analyses of samples taken at points on the property, it has been

determined that the site possesses the potential of contaminating Illinois property. The

following paragraphs discuss the general results of the testing program. The major types

of chemical constituents are discussed separately and include:

1). Organics

2). Inorganics

3). Heavy metals

4). General chemical parameters.

Significant test results for each of these major areas are briefly discussed along with the

general ramifications of their existence within the ground water. A summary of both on-

site and ofi-site contamination is then presented. For clarity, the following table

indicates well locations:

Observation wells in Indiana: W-2, V-3, W-4.W-7.

Observation wells in Illinois: W-lt W-5, W-6, W-8, W-9, W-9A, W-10.

SOIL TMTINO •(•vices
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Samples were tested for five different organic parameters. A brief description of these

parameters and a discussion of the occurrence in the various samples obtained from on-

site and off-site locations is provided below.

Xylene and Toluene

These materials are used as solvents in the paint industry and are present in the

sludge from the SCC operations. They are both volatile having boiling points from

10 to 139% and are quite toxic with threshold limit values (TLV) of 100 ppm and

200 ppm. Specific water level limits have not been established. Concentrations of

. these aromatics were extremely high in sludge samples collected on site, where

2.7% was measured. Surface fluid samples generally contained low or non-detected

amounts possibly due to the volatility of these solvents. Groundwater samples

from on-site Wells W-2, W-4 and W-7 all contained measurable amounts of the

aromatics. Highest concentrations were found in Well W-7 with xylene amounts

from 5.* - 28 ppb and toluene from 0.85 - 20.9 ppb.

Lower concentrations of the aromatics were measured in the ground water sampled

in Illinois. Wells W-8, W-9 and W-9A contained variable amounts ranging from

approximately 0.1 - 0.9 ppb. Both aromatics were also detected in Well W-L Since

neither compound is naturally occurring and because of the presence of high con-

centrations of these materials on the SCC property, it is our opinion that the

materials found in the Illinois wells originated from Indiana's Calumet Container
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Organic Parameters

Samples were tested for five different organic parameters. A brief description of these

parameters and a discussion of the occurrence in the various samples obtained from on-

site and off-site locations is provided below.

Xylene and Toluene

These materials are used as solvents in the paint industry and are present in the

sludge from the SCC operations. They are both volatile having boiling points from

10 to I39°C and are quite toxic with threshold limit values (TLV) of 100 ppm and

200 ppm. Specific water level limits have not been established. Concentrations of

these aromatics were extremely high in sludge samples collected on site, where

2.7% was measured. Surface fluid samples generally contained low or non-detected

amounts possibly due to the volatility of these solvents. Groundwater samples

from on-site Wells W-2, W-A and W-7 all contained measurable amounts of the

aromatics. Highest concentrations were found in Well W-7 with xylene amounts

from 5.4 - 28 ppm and toluene from 0.85 - 20.9 ppm.

Lower concentrations of the aromatics were measured in the ground water sampled

in Illinois. Wells W-8, W-9 and W-9A contained variable amounts ranging from

approximately O.I - 0.9 ppm. Both aromatics were also detected in Well W-l. Since

neither compound is naturally occurring and because of the presence of high con-

centrations of these materials on the SCC property, it is our opinion that the

materials found in the Illinois wells originated from Indiana's Calumet Container
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Corporation. Several point sources may contribute to the contamination including

the conveyor system, surface sludges and possibly the burial ground near Veil W-l.

Although measured amounts are small in the groundwater, contamination of any

local groundwater is serious because of the difficulty in containing and treating the

fluids.

PCB«s

Polychlorinated biphenyls or RGB's are chlorinated organic chemicals with wide in-

dustrial application. Extremely stable and nonflammable, they are impervious to

degradation by boiling, acid or alkali and are able to withstand high temperatures.

Liquid RGB's have been used as dielectrics, in hydraulic fluids, cutting oils and

grinding fluids and as sealants and plasticizers.

RGB's are soluble in fats and tend to accumulate in the fatty tissues of higher

organisms in the food chain. Not much is known about the toxicity of PGB's to

humans, but reports have been published of poisonings from consumption of rice oil

contaminated by the chemicals. Levels on the SCC site and surrounding areas were

found to range from 0.1 ppb to 1.0 ppb.

Phenoiics

Phenolic materials are waste products of various chemical producing companies

and can be present in various resins which were in drums to be reclaimed.

SOIL TMTINO
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Corporation. Several point sources may contribute to the contamination including

the conveyor system, surface sludges and possibly the burial ground near Well W-l.

Although measured amounts are small in the groundwater, contamination of any

local groundwater is serious because of the difficulty in containing and treating the

fluids.

PCB's

Polychlorinated biphenyls or PCB's are chlorinated organic chemicals with wide in-

dustrial application. Extremely stable and nonflammable, they are impervious to

degradation by boiling, acid or alkali and are able to withstand high temperatures.

Liquid PCB's have been used as dielectrics, in hydraulic fluids, cutting oils and

grinding fluids and as sealants and plasticizers.

PCB's are soluble in fats and tend to accumulate in the fatty tissues of higher

organisms in the food chain. Not much is known about the toxicity of PCB's to

humans, but reports have been published of poisonings from consumption of rice oil

contaminated by the chemicals. Levels on the SCC site and surrounding areas were

found to range from O.I ppm to 1.0 ppm.

Phenolics

Phenolic materials are waste products of various chemical producing companies

and can be present in various resins which were in drums to be reclaimed.
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Concentrations from 10 to 100 ppb can be detected by taste and trace amounts of

one ppb can be tasted after chlorination (Ref. 6). The Illinois EPA has set a limit

of 0.001 ppm or 1 ppb for phenoiics in groundwater and OJ ppm for surface waters.

Surface fluid samples from SCC property exceeded this level as did all groundwater

samples collected. The only samples not exceeding the limit were samples

obtained from marsh and lake sources in Illinois. Surface water samples contained

from 0.1 to 14 ppm of phenoiics so these impoundments can be considered potential

point sources of contamination.

Phenolic concentration in ground water samples from Veils W-2, W-4 and W-7

varied considerably. Well W-7 contained 14 to 18 ppm, greater than 10,000 times

the allowable limit. Wells W-4 and W-2 were less affected containing amounts

from .013 - 0.18 ppm or 10 to 100 times established limits. Illinois groundwater

samples generally ranged from 0.006 to 0.126 ppm, 6 to 126 times the allowable

limit. All but two samples tested exceeded the limit of 0.001 ppm.

The high concentrations of phenoiics measured on the SCC property (especially

Well W-7), indicate the likely source of contamination in Illinois. Since phenoiics

are quite soluble in water and are therefore quite mobile, their movement in the

area is not unexpected.
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Benzene

Benzene is an aromatic hydrocarbon which is the basic six carbon ring from which

many other organic compounds are evolved. In pure form, benzene is a colorless

liquid with a boiling point of 80.1° C. Benzene is used in the formulation of

numerous substances, including paints and coatings, dyes, phenols, organic

chemicals, styrene and pesticides.

Benzene was not detected in any of the ground water surface water or soil samples,

although it may have undergone chemical degradation or recombination or may

have been volatilized.

Inorganic Parameters

Inorganic non-metal parameters include measurements for constituents such as alkalinity

and ammonia, as well as chloride, nitrogen and phosphorus.- -i¥ total of eighteen

parameters were tested in this category and are included on tables in the Appendix. A

discussion of parameters and their occurrence in particular samples follows:

Ammonia - Nitrogen

Ammonia-Nitrogen levels exceeded the limit of 1.5 ppm for surface or ground

waters in almost all samples taken on the SCC site and surrounding areas. In

particular, Wells W-3, W-4 and W-6 had levels ranging from 8.6 ppm to 2* ppm, and
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Well W-7 contained up to *3 ppm nearly 30 times the allowable level. Ammonia is

generally present in all types of wastewater and is an indication of domestic

pollution. Ammonia can be produced by the reduction of nitrate, by the

deamination of compounds containing organic nitrogen, and by the hydrolysis of

urea.

Phosphorus

Phosphorus occurs almost solely in the form of phosphate. Large quantities of

total phosphate, greater than the 0.05 ppm limit, were found in Wells W-2, W-3, W-

*, W-6, and W-7. Although presence of this material cannot be traced directly to

operations at SCC, its higher occurrence at the site of Wells W-4 and W-7 may be

due in part to cleaning preparations which are commonly used in rinsing operations

and for this reason may have been a point source for this material, noted in high

concentrations in some of the Illinois ground water samples.

Cyanide

A level of 0.025 ppm has been established as the limit for cyanide in ground and

surface water. Cyanide is extremely toxic and is found predominantly in industrial

wastes. Cyanide is not naturally occurring in natural waters, and therefore its

presence indicates contamination.
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Levels of 0.02 ppm to 0.04 ppm were found in Wells W-4, W-6 and W-10. Well W-7

contained levels of 0.17 ppm to 0.24 ppm, almost 10 times the allowable level. The

level in Well W-5 may be related to the high level noted in Well W-4. The reason

for the high level in Well W-10 is unclear.

Boron

Levels of greater than 1 ppm, the Illinois limit, of boron were detected in Wells W-

1, W-2, W-3, W-4, W-6, W-7, W-8 and W-9A. Although boron can be found in trace

amounts in natural waters, higher levels can result from residues from cleaning

agents and industrial wastes. The highest levels were found at the suspected point

sources, Wells W-7 and W-4. Low doses of boron have been seen to affect the

human nervous system.

Heavy Metals

A total of fourteen heavy metals were tested for in this study. Levels exceeding

estaolished limits are discussed in the following paragraphs.

Iron

Total iron was analyzed for this study. A level of 1.0 ppm is the limit for ground

and surface waters. Wells W-l through W-9A contained levels higher than this

limit. Only Well W-10 was below the limit. Iron can enter a water system by
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various means including leaching of natural deposits, from iron-bearing industrial

wastes and from pickling operations. Waters containing more than 0.3 ppm total

iron would cause staining and produce a bitter taste if used in a domestic water

supply system. However, due to the presence of the steel industry in the Calumet

region, it would be inappropriate to establish the direct source of the high iron

levels based on the current data.

Manganese

Wells W-l through W-9A also contained levels of manganese concentrations

exceeding the limit of 0.15 ppm. Wells W-l, W-3, W-8 and W-9 had levels ranging

from 1.00 ppm to 4.93 ppm. Levels of 0.1 ppm can cause taste and staining

problems if introduced into a potable water system. Again, manganese can be

directly related to the steel industry.

General Parameters

For this study, pH, conductivity or specific conductance, biological oxygen demand

(BOD), fecal coliform, chemical oxygen demand (COD), and oil and grease are considered

general indicator parameters. All samples contained higher levels for most of those

parameters which had established limits, and this would indicate the presence of

contamination.
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Summary of On-Site Contamination

High concentrations of various constituents including xylene, toluene, phenolics and

ammonia were found in soil, sludge, surface fluid and groundwater samples collected on

SCC property. The highest concentrations of solvents and PCB's were found in sludge

samples on the ground surface. Soil samples collected at one location indicated that

these materials had not migrated to lower soil depths. However, groundwater had

become affected. Surface fluids contained various constituents, most notably phenoiics,

ammonia, boron, fluoride, oil and grease (hexane extractables) and some metals. These

impoundments could also be sources of subsurface contamination.

Groundwater results indicate a major source of contamination in the conveyor area near

Wells W-2 and W-7 and a secondary source near Well W-4. This is due to the observed

presence of nearly all organics, heavy metals, and inorganics at these locations. The

shallow well, W-7, showed significantly higher concentrations of most constituents likely

due to the proximity to the contamination source.

Summary of Off-Site Contamination

Water samples taken from beyond the boundaries of the SCC site were limited to ground

water samples, and a water sample taken from Powderhorn Lake.

Well W-l contained contaminant levels exceeding limits for sulfate, iron, and boron.

Both xylene and toluene were also detected in the ground water.
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Well W-5, a shallow well, indicated higher levels of phosphorus, iron, manganese and

phenolics. Well W-6, installed in a nested condition with Well W-5 had a pH range of 8.8-

9.0, and levels of phenoiics* phosphorus, ammonia, and cyanide exceeding accepted

standard levels. There is a correlation between the presence of some constituents in

Well W-6 and Well W-4 which is on SCC property. It is very likely that the point source

at the Well W-4 location is contributing to levels in Well W-6.

Higher than acceptable levels for phenolics, ammonia, boron, phosphorus, iron and

manganese were found in Wells W-8, W-9 and W-9A which may correspond to elevated

levels on SCC property. Also the presence of toluene, xyiene and PCB's in the ground

waters at these locations indicate contamination. Due to the higher levels of the same

organic constituents on the SCC site, it is concluded that the SCC site is a point source

for these materials.

The one sample from Powderhorn Lake that was analyzed did not indicate substantial

levels of any constituents. However, no conclusions have been drawn from this data

since it is felt that a single sample would not provide sufficient information for a

conclusive evaluation.
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V. CONCLUSIONS

Our literature review, subsurface exploration and the test results from the observation

wells which were installed have allowed us to reach conclusions with regard to the

potential for contamination of Illinois ground waters due to the operations at the SCC

site. They are as follows:

1. Although the general ground water flow under the SCC site is in a

northeasterly direction, ground water from the SCC site can reach Illinois by

either of two paths: 1). by flowing northeasterly into the Indiana arm of Wolf

Lake and then westerly back into Illinois or 2). when continuous operations

exist at the SCC site, mounded surface water can flow directly into Illinois

and migrate into the ground water table associated with Powderhorn Lake.

2. There are at least two known point sources of contamination on the SCC

property. They include the dumping area at the end of the drum cleaning

conveyor and the rinsing area at the northwest corner of the processing

building. Several boring and observation well chemical tests indicate high

degrees of contamination at both of these locations. It is likely that there

are also additional unknown sources of contamination which include buried

drums and various smaller areas of ponded sludge materials and solvents.
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3. Test results of wells placed in Illinois indicate the presence of contamination

in Illinois ground water. These contaminants include elevated levels of

phenolics, toluene and xyiene, which are not naturally occurring in any ground

water and can be directly correlated to the cleaning operations at SCC.

Ammonium levels exceeding Illinois Standards were found in Illinois waters

and can be correlated to operations at SCC. Also, some elevated con-

centrations of heavy metals and other inorganic constituents have been found

in Illinois waters.

4. Concentrations of organics, inorganics, and heavy metals found in observation

wells in Indiana, exceeded the general guidelines. Also, samples of the soil

and sludge in Indiana, on-site, indicated extremely high levels of chemical

contaminants. In our opinion, they would continue to be a source of potential

contamination into the ground water and therefore, potentially into Illinois

ground water, for years to come.

5. In our opinion, the existing contaminants pose a threat to both Illinois and

Indiana ground waters and we feel that remedial action should be taken to

mitigate the existing and potential contamination of these ground waters.
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AMERICAN SOCIETY FOR TESTING AND MATERIALS
191* Race St.. Philadelphia, Pa. 19103

Arprimeu tnxn C>0vri|mrti I Q f t K Book ^t ASTM StinuAfdl. ?irt !i

Standard Method for
PENETRATION TEST AND SPLIT-BARREL SAMPLING

OF SOILS1

UOU156

ASTM DMigBBtioa: D 1586 - o7
Thai SUadud of tin Aauriaa Sodttr for Teatm*; and ftfattritjs
tbt ftatd thrr***"" D IS**; tbt number imMditMtr foilowiaf tbt
tiao in**"̂ ** tbt yor o< original adoption or. ia tbt GUI of ICVMM, tbt
of latt nvitioa. A auabtr in parrmhfttt indkitat tbt ymt at

1. Scop*
1.1 This method describes a, procedure

for using a split-barrel sampler to obtain
representative samples of soil for identifi-
cation purposes and other laboratory
testa, and to obtain a measure of the
rmfi*tfnr* of jjje soil to penetration of
the
2» Apptf alav

2.1 Drilling Equipment — Any drilling
equipment shall be acceptable that pro-
vides a reasonably clean hole before
insertion of the sampler to ensure that
the penetration test is performed on un-
disturbed soil, and that will permit the
driving of the sampler to obtain the
sample and penetration record in ac-
cordance with the procedure described in
3. Procedure. To avoid "whips" under
the blows of the hammer, it is recom-
mended that the drill rod have a stiffness
equal to or greater than the A-rod. An
"A" rod is a hollow drill rod or "steel"
having an outside diameter of If in.
or 41.2 mm and an inside diameter of
It in. or 28J mm, through which the
rotary motion of drilling is transferred

1 Undor UM il»ndardH»«inn pratdw at tho
Soaoty. thai awthod it under tho juntdtetioa o(
«*• A8TM ComoutM* D-18 oa 8od ud Boek
lOC EB0tMtfttC POIPOttt. A laVl Of BJfltBBOft
owr bo found ia tho ASTM Y«mr Book.

CnmM (dittos aeeopMd Oct. 20. 1967.
OritjMily iaawtd 195*. RtolMtt D 15M-MT.

M. J., Svfaa
Tho Eo«iMtria« Foundation, 545 E*a* 47th St.!
Now York. N. Y. 10017.

from the drilling motor to the cutting
bit. A stiffer drill rod is suggested for
holes deeper than 50 ft (IS m). The hole
shall be limited in diameter to between
2^ and 6 in. (57.2 and 152 mm).1

2.2 SptH-Barrti Somfitr The sam-
pler shall be constructed with the dimen-
sions indicated in Fig. 1. The drive shoe
shall be of hardened sted and shall be
replaced or repaired when it becomes
dented or distorted. The coupling head
shall have four }-in. (12.7-mm) (mini-
mum diameter) vent ports and shall
contain a ball check valve. If sizes other
than the 2-in. (50.8-mm) sampler are
permitted, the size shall be conspicuously
noted on all penetration records.

2J Dritt Weight Assembly—The as-
sembly shall consist of a 140-lb (63.5-kg)
weight, a driving head, and a guide
permitting a free fall of 30 in. (0.76 m).
Special precautions shall be taken to
ensure that the energy of the falling
weight is not reduced by friction be-
tween the drive weight and the guides.

2.4 Accessory Equipment — Labels,
data sheets, sample jars, paraffin, and
other necessary supplies should accom-
pany the sampling equipment.
3. ProMdon

3.1 Clear out the hole to sampling
elevation using equipment that will en-
sure that the material to be sampled is
not disturbed by the operation. In sat-
urated sands and silts withdraw the drill
bit slowly to prevent loosening of the
soil around the hole. Maintain the water

level in the hole at or above ground water
leveL

3.2 In no case shall a bottom-dis-
charge bit be permitted. (Side-discharge
bits are permissible.) The process of
jetting through aa open-tube sampler
and then sampling when the desired
depth is reached shall not be permitted.
Where casing is used, it may not be
driven below sampling elevation. Record
any loss of circulation or excess pressure
In drilling fluid during advancing of holes.

3.3 With the w»pl*r resting on the
bottom of the hole, drive the sampler
with blows from the 140-lb (63.5-lcg)
hammer falling 30 in. (0.76 m) until
either 18 in. (0.45 m) have been pene-
trated or 100 blows have been applied.

3.4 Repeat this operation at intervals
not longer than 5 ft (1.5 m) in homogene-
ous strata and at every change of strata.

3J Record the number ot blows re-
quired to effect each 6 in. (0.15 m) of
penetration or fractions thereof. The
first 6 in. (0.15 m) is considered to be a
seating drive. The number of blows re-
quired for the second and third 6 in.
(0.15 m) of penetration added is termed
the penetration «*f««Ti«Tt .V. If the
sampler is driven less than 18 in. (0.45
m), the penetration resistance is that for
the last 1 ft (OJO m) of penetration (if
less than 1 ft (0.30 m) is penetrated. 'Jie
logs shall state the number of blows and
the fraction of 1 ft (0.30 m) penetrated).

3.6 Bring the sampler to the surface
and open. Describe carefully typical
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Steel Container Corporation
PftOJCCT NAMK

Ground Water Contamination Evaluation

LOO Of BOHINO NUMSKM

W-8
CLIENT U.S.E.P.A.
Illinois Attorney General's Office
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Hammond, Indiana
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OWNER LOO Of BORING NUMBER

Steel Container Corporation W-9
PROJECT NAME CLI£NT U.S.E.P.A.

Ground Water Contamination Evaluation Illinois Attorney General's Office
SITE LOCATION

Hammond. Indiana
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OWNER

Steel Container Corooration
PROJECT NAMK

Ground Water Contamination Evaluation
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CLIENT U.S.E.P.A.
Illinois Attorney General's Office
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Hammond, Indiana
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OWNER LOO OF BORING NUMBER

Steel Container Corporation W-10
PROJECT NAME CLIENT U.b.E.P.A.

Ground Water Contamination Evaluation Illinois Attorney General's Office
SITE LOCATION

Hammond, Indiana
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DESCRIPTION OP MATERIAL
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OWNKN

Steel Container Corporation
too or COMING NUMBER

B-ll
PftOJKCT NAME

Ground Water Contamination Evaluation
•CLIENT
| Illinois

U.S.E.P.A.
Attorney General's Office

•ITC LOCATION

Hammond, Indiana
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N'O.
SAJIPLE NO.
DEPTH (FT.)
CLASSIFICATION

SOIL TESTING SERVICES, I3C.

GRAIN SIZE DISTRIBUTION'
' STS JOt NO.: 20919
£» PROJECT : —

W/C: -
FINE SAND, OL M-C LL : - PL : -

r
SAND & FINE GRAVEL-LT. BX0R8-(S?)

SIEVE ANALYSIS-
SAI1PLE WEIGHT: 114.06 GRAMS

DATE: 10-16-80

PI

SIEVE
SIZE

.375"
#4
#10
#20
#40
#60
#80
#100
J200

WEIGHT
RETAINED

0.00
1.67
2.30
1.40
0.30
0.70
9.27
31.50
66.57

PER CEXT
RETAINED

0.00
1.46
2.02
1.23
0.33
0.61
3.13
27.62
58.36

PER CEKT
PASSING

100.00
98.54
96.52
95.29
94.96
94.35
86.22
58.60
0.24
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TABLE 1

Calim-t Container Sample List

EPA Sample
Identification

G001

6002

G003

G004

G005

G006

G007

G008

Sampling
Date

5/2I-2J
6/3-4-
6-17

5-27
6-4
6-17

5-23
6-5
6-17

5-23

6-3
6-17

5-22
6-3
6-17

5-22

6-3

6-17

5-27

6-4
6-17

5-21

6-3
6-17

Sample Location Sample Type and
Description

W-i GW
GVi, turbid, si. odor
SH, si. turbid, chemica"

odor

W-2 GW, v. turbid, si . odor
GW, turbid
GW, fa-irly clear, si.

chemical odor

W-3 GW, v. turbid
GW, It. green
GW, It. green, chemical

odor

W-4 GW, v. turbid, si.
sulfur, It. green

GW, It. green
GW, It. green, strong

chemical odor

W-5 GW, v. turbid
GW, v. turbid
Gw, si . turbid, si . odoi

W-6 GW, brownish, si. septi<
odor

GW, v. turbid, v. stront
odor

GW, brown, sulfur odor

W-7 GW, bright green si.
odor

GW, green
GW, bright green, strom

chemical odor

W-8 GH, v. turbid, si.
solvent odor

GW, turbid
GW, turbid, si. odor

Page 1 of 6



Calumet Container Sample List

00017:;

EPA SampleIdentification
Sampling
Date

Sample Location Sample Type and
Description

G009

G09A

G010

W-100

5-21
6-3

6-17

5-21

6-3

6-17

5-22
6-3

6-17

5-21

M-9

U-9A

W-10

SCC. Building
Private Wall

GU
GH, v. turbid, sulfur

odor
GH, fairly clear, si.

odor

GW, v. turbid, si.
solvent odor

GW, turbid, si. sulfur
odor

GW, si. turbid, si. odo

GU
GW, black, v. turbid,

sulfur odor
GW, very turbid, strong

sulfur odor

GU, clear liquid, no
odor

GW - Ground Mater

Paae 2 of 6



Calumet Container Samole List

EPA Sample
Identification.

S-501

S-502

S-503

S-504

S-b05

S-506

S-507

S-508

S-509

S-510

S-511

S-512

S-513

S-601

Sampling
Date

5-21

5-21

5-21

5-21

b-21

5-21

5-21

5-21

5-22

5-22

5-22

5-22

5-23

6-17

Sample Location

SW SCC. Building

M Center SCC.

Concrete pit on H. Bldq.

Powder torn Lake

W SW SCC 1 SO-

US' U SW SCC.

150' W SW -SC£~

70' W SCC.

E of RR, Center of
burial disposal

E Central burial
disposal

E Central Burial
disposal

E Central Site
S of S511

S C.C. on Raymond
by a fence

200 yds. NE C.C.

Sample Type and
Description

SW, Green

SU, Grayish

SW, Pinkish bludge

SW, Clear

S, black, elastic,
viscous sludge

S, clay, w/black oil
material

Red powder & red cake

Black oil-like sludge

Black sludge

Green -ye How sludge

Black Sludge

Black, yellow, pink
sludge

SU, v. turbid ponded

SW, clear pond water

S - Soil
SW - Surface Water

Page 3 of 5



STS Job

Calumet Container Sarnole List

EPA Sample
Identification

101 X (a)

102 X (a)

103 X (a)

104 X (a)

101X

102X

103X

B-4

B-2*

8-7*

Sampling
Date

4-15

4-15

4-15

4-15

4-7

4-7

4-7

5-22

5-22

5-22

5-22

Sample Location

30' W of Loading Dock;
Bet. RR & Berm

75' SW of Loading Dock;
E. of Marsh

20' NW of Loading Dock;
E. of Berm

30' W of Loading Dock;
Bet. RR & Berm

100' West of Loading Dock

300' W Sw of Loading Area

300 yds. SW C.C
SE Edge Marsh, 50' N R.R.

W-4, 0-15'

W-4, 7.5-9.0'

W-2, All Depths

W-7, All Depths

Sample Type and
Descriotion

Green Ponded Liquid

Marsh Water

Cloudy Ponded Liquid

Moist Soil

Green, Transluscent,
Ponded Liquid

Colorless Marsh Water

Colorless Marsh Water

Soil , Silty fine sand
(Fill) Strong' Chemical
Odor
Fine sand, trace silt,
moderate to si . chenv
odor
Soil

Soil

* See separate sheets for list of samples given to EPA

Page 4 of



CALUMET CONTAINER SOIL SAMPLE LIST

B-l

S-l (1)
0-1.5'

5-2(1)

S-2A(1)

S-3A(1)
4-5.5'

5-3 A (1)

5-4(1)
6-7.5'

5-4 (1) Dup.
8-9.5'

S-5 (1)
8-9.5'

5-6(1)
15-16.5'

5-7(1)
20-21'

5-8 (1)
25-26.5'

B-2* B-3 B-4 B-5 B-6

S-l S-l (1)
0-1.5' ! 0-1.5'

S-2(l) S-2(l)
1.5-3' Z-3.S'

1

5-3 5-3(1)
3-4.5* 4-5.5'

I

5-4(1) S-4
4.5-6' 6-7.5'

s-5 (i) ; s-5
6-7.5' 8-9.5'

5-6(1)
7.5-9'

S-6A(1)
7.5-9' I

5-7
9-10.5'

S-7A
9-10.5'

t

S-8 (1)

5-9
20-21.5' ,

S-l (1) S-l (1) S-l (1)
0-1.5' 0-1.5' 0-1.5'

S-2(l) 5-2(1) S-2(n
1.5-3' 2-3.5' 2-3.5'

S-2A(1)
i 2-3.5'

5-3(1) ! 5-3(1) 5-3(1)
3-4.5' 4-5.5' 4-5.5'

S-3A (1)

5-4(1) 5-4(1) 5-4(1)
4.5-6' 6-7.5' 6-7.5'

5-5(1) 3-5(1) 5-5(1)
6-7.5' 8-9.5' 10-11.5'

5-6 5-6(1)
7.5-9.0' 15-16.5'

S-6AU)
! 15-16.5'

5-7(1)
, 20-21.5'
i

5-8 (i)

! i
S-10

*Samples split and given to EPA - Aurora



5TS Job No. 20919
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CALUMET CONTAINER SOIL SAMPLE LIST

B-7*

Surface
Sample

S-2
1.5-3'

S-3
3-4.5'

S-4
4.5-6'

S-5
6-7.3'

S-6
7.3-9'

S-6A
7.5-91

B-S

S-l

S-1A

S-2

S-2A

S-3

S-4

S-5 (1)

5-6(1)

S-7
15-16.5'

S-«(l)
20-21.5'

S-9

B-9

S-l (1>
0-1.5'

5-2(1)
2-3.5'

S-2A (2)
2-3.5'

5-3(1)
4^5.5'

S-3AU)
4-5.5'

5-4(1)
6-7.5'

S-5 (1)
8-9.5'

B-9A

S-l (1)
0-1.5'

S-2

5-3(1)
f-5.5'

S-3AU)
4-5.5'

5-4(1)
6-7.5'

5-5(1)
8-9.5'

S-6 (1)
10-11.5'

S-6AU)
10-11.5'

5-7(1)
13-14.5*

S-7A(1)
13-14.5'

B-10

S-l (1)
0-1.5'

5-2 (2)
2-3.5'

5-3(1)
4-5.5'

S-3 A (1)

S-4(|)
d-A7*
S-5 (1)

8-9.5'

B-ll

S-l
0-1.5'

S-2
1.5-3'

S-3
3-4.5'

S-4
4.5-6'

•Samples split and given to EPA - Aurora



TABLE 2

Ground Hater Elevations for Wells
Installed at the S.L.C. Site

STS Job No. 20919

Well No.
Elevation*

Ground Surface
5/27/00

Elevation* Ground Mater Before Sampling
5/21-23/80 6/3-4/80 6/1//80 10/H/fU)

1
2

3

4

5

6

7

8

9

9A

10

587.1

586.9

584.9

586.9

586.2

586.1

587.2

587.0

586.6

586.8

586.8

584.9

584.9

584.6

584.7

584.7

b84.7

b84.8

585.2

585.3

58b.2

58b.3

585.4

585.3

584.7

585.1

585.3

5N5.3

585.4

585.4

585.4

b85.4

585.6

585.3

585.3

584.7

585.0

585.1

585.1

b85.2

585.3

585.4

585.4

585.5

584.9

----

584.4

----

584.7

----

584.8

_ . _ _

585.0

585.0

— — — _

* Elevations corrected to USGS Datum c
c
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STS Job No. 20919
TABLE 3

Surface Water Elevations taken on
SCC Prooerty and Surroundina Areas

Surface Water Location* Water Elevation

Powderhorn Lake 585.1
Wolf Lake (West of causeway) 582.1
Wolf Lake (East of causeway) 582.4

2860' N 570' E 582.7
(Center SE arm of Wolf Lake)

1910' N 1020' E 583.0
I (South end SE arm of Wolf Lake)

1590' N 775' E 583.1
1590' N 360' E 583.7
1445' N 225' W 585.0
1105' N 105' W 585.0
690' N 125' E 584.3
210' N 65' E 584.8
40' S 0' E 584.9
150' S 40' E 581.9

*Referenced to SE corner - Section 32 - T37NR15E



STS Joo No. 209! ?

TABLE 4
ooor/y

United States Department of Interior - Geological Survey
Primary Computation of Gage Weight

Wolf Lake at Chicago, Illinois

Provisional Data for Water Year Ending September 30, 1980

Datum = 580.45

DATE

7-16

7-17

7-18

7-19

7-20

7-21

7-22

7-23

7-2*

MAx GH
(TIME)

1.49
(0900)

1.48
(0100)
1.47

(0100)
1.48

(0300)
1.48

(0100)

1.53
(0300)
1.53

(0100)
1.52

(0100)
1.51

(0100)

MIN GH
(TIME)

1.47
(0600)

1.47
(1100)

1.47
(0100)
1.47

(0100)
1.47

(1300)

1.46
(0200)
1.52

(1900)
1.51

(2000)
1.51

(0100)

MEAN
GH

1.48

1.47

1.47

1.48

1.48

1.52

1.53

1.52

1.51 P

i-ciPIOO 1.60 1.46



ATE MAX GH
(TIME)

6-23 1.60
(1600)

6-24 1.60
(0100)

6-25 1.59
(0100)

6-26 1.59
(0100)

6-27 1.58
(0100)

6-28 1.60
(0400)

6-29 1.59
(0100)

6-30 1.57
(0100)

7-01 1.57
(0100)

7-02 1.56
(0100)

7-03 1.55
(0100)

7-04 1.54
(0100)

7-05 U54
(0100)

7-06 1.52
(0100)

7-07 1.51
(0100)

7-08 1.49
(0100)

7-09 1.52
(1100)

7-10 1.52
(0100)

7-11 1.52
(0100)

7-12 1.52
(0100)

7-13 1.52
(0100)

7-14 1.52
(0100)

7-15 1.50
(0100)

MIN 3M
(TIME)

1.60
(1600)
1.59

(1300)
1.59

(0100)

1.58
(1000)
1.57

(1600)
1.57

(0100)
1.57

(1200)
1.57

(0100)

1.56
(0300)
1.55

(1500)
1.54

(1800)
1.54

(0100)
1.52

(0500)

1.51
(1600)

1.49
(1700)

1.49
(0100)

1.47
(0800)
1.52

(0100)

1.52
(0100)
1.52

(0100)
1.52

(0100)
1.50

(1600)
1.48

(1000)

MEAN DATE MAX GH MIN GH MEAN
GH (TIME) (TIME) GH (K)UioO

1.60 (0100) (0900)
6-22 1.63 1.61 1.62

1.60 (0100) (1200)
6-23 1.61 1.60 1.61

1.59 - (0100) (0900)

PEP 100 1.80 0.73
1.58

—— —
1.58 " —— ———— ! —— ———————— • ——

1.59

1.58

1.57 !
:

1.56
— -^

1.56

1.55

1.54

1.53

1.52

1.50

1.49

1.51

1.52

1.52

1.52

1.52

1.51

1.49
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P A T E

3-20

3-21

3-2?

3-23

3-24

3-25

3-26

3-27

3-28

3-29

3-30

3-31

4-01

4-02

4-03

4-04

4-05

4-06

4-07

4-08

4-09

4-10

4-11

MAX GH
( T I M E )

1.73
(1300)

1.73
( 0 1 0 0 )

1.73
( 0 1 0 0 )

1.72
( 0 1 0 0 )

1.73
( 1 0 0 0 )

1.73
( 0 2 0 0 )

1.72
( 0 1 0 0 )

1.72
( 0 1 0 0 )

1.74
(2300)

1.75
(0500)

1.75
( 0 1 0 0 )

1.76
( 0 3 0 0 )

1.76
( 0 1 0 0 )

1.78
(2100)

1.80
( 1 2 0 0 )

1.79
( 0 1 0 0 )

1.79
( 0 1 0 0 )

1.79
( 1 1 0 0 )

1.78
( 2 0 0 0 )

1.81
(1300)

1.82
(1100)

1.82
( 0 1 0 0 )

1.87

H I M G H
( T I M E )

1.73
(1300)

1.72
( 1 1 0 0 )

1.72
( 2 1 0 0 )

1.71
(1700)

1.70
(0300)

1.72
( 0 1 0 0 )

1.72
( 0 1 0 0 )

1.71
(2100)

1.71
( 0 1 0 0 )

1.74
(0100)

1.75
( 0 1 0 0 )

1.75
( 0 1 0 0 )

1.76
( 0 1 0 0 )

1.76
( 0 1 0 0 )

1.78
( 0 1 0 0 )

1.79
( 0 1 0 0 )

1.78
( 0 9 0 0 )

1.76
(2200)

1.76
(0100)

1.78
(0100)

1.80
(0500)

1.82
(0100)

1.82

M E A N
GH

1.73

1.73

1.73

1.72

1.72

1.73

1.72

1.72

1.71

1.75

1.75

1.76

1.76

1.77

1.79

1.79

1.78

1.78

1.77

1.80

1.81

1.82

1 .S3

DATE MAX GH
( T I M E )

2-06 1.62
(1400)

2-07 1.62
(0100)

2-08 1.62
(0100)

2-09 1.62
(0100 )

2-10 1.62
( 0 1 0 0 )

2-11 1.62
<01DO)~

2-12 1.62
(0100) '

2-13 1.62~(onror
2-14 1.63

(2200)

PERIOD 1.63

\

MIN GH MEAN
( T I M E ) GH

OOUlb3
a. 62 1.62

(1400)
1*62 1.62

(0100)
1*62 1.62

(0100)
1*62 1.62

( 0 1 0 0 )
1*62 1.62

(0100)

-U62 1.62
(0100)

1*62 1.62
(0100 )

1*61 1.62
(1500)

1.61 1.61
(0100)

1.61

-



DATE»->
i

12-19

• 12-20

• 12-21i
12-22

12-23

.J> 12-24

, PERIOD
i

/
i
'. „
i

MA* GH
(TIME)

1.79
(1100)
1.79

(0100)

1.79
(0100)
1.81

(2300)
1.83

(2300)
1.97

(2200)

1.97

MIN GH MEAN
(TIME) GM

1.78 1.79
(1000)
1.79 1.79

(0100)

1.79 1.79
(0100)
1.79 1.79

(0100)
1.81 1.82

(0100)
1.84 1.91

(0100)

1.78

DATE

12-09

12-10

12-11

12-12

12-13

12-14

12-15

12-16

12-17

12-18

12-19

MAX GH
(TIME)

(0100)
1.81

(0100)
1.81

(0100)

1.79
(0100)
1.79

(0100)
1.79

(0100)
1.79

(0100)
1.79

(0100)

1.79
(0100)
1.79

(0100)
1.79

(0100)
1.79

(0100)

MIN GH
(TIME)

(0100)
1.81

(0100)
1.79

(1400)

1.79
(0100)
1.79

(0100)
1.79

(0100)
1.79

(0100)
1.79

(0100)

1.79
(0100)
1.79

(0100)
1.79

(0100)
1.78

(1000)

MEAN
GH

1.81

1.80

1.79

1.79

1.79

1.79

1.79

1.79

1.79

1.79

1.79

P E R I O D i .a i
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DATE

11-16

11-17

11-1*

11-19

11-20

11-21

11-22

11-23

11-24

11-25

11-26

11-27

11-2B

11-29

11-30

12-01

12-02

12-03

12-04

12-05

12-06

12-07

12-09

"A» GH
(TIME)

1.58
( 1000)
1.58

(0100)
1.58

(0100)
1.59

( 1100)
1.60

(?^00)

1.72
(2100)
1.73

(0600)
1.74

(0100)
1.74

(0100)
1.78

(??00)

1.78
(0100)
1.80

(1300)
1.81

(1100)
1.81

(0100)
1.81

(01 00)

l.fll
(0100)
1.81

(010C)
1 .81

(0100)
1.81

(0100)
1.81

(0100)

] .81
(0100)
1.81

(0100)
1.81

MI* GH
(TIME)

1.58
(1000)
1.58

(0100)
1 .56

(0100)
1.58

(0100)
1.59

(0100)

1.64
(0100)
1.72

(0100)
1.74

(0100)
1.74

(0100)
1.74

(0100)

1.78
(0100)
1.78

(0100)
1.80

(0100)
1.81

(0100)
1.81

(0100)

1.81
(0100)
1.81

(0100)
1.81

(0100)
1.81

(0100)
• 1.81
(0100)

1.81
(0100)
1.81

(0100)
1.81

MEAN
GH

1.57

1.58

1.58

1.59

1.59

1.70

1.73

1.74

1.74

1.74

1.78

1.79

1.81

1.81

1.81

1.81

1.81

1.31

1.81

1.81

1.81

1.81

1.81

DATE

10-27

10-2«

10-29

10-30

10-31

11-01

11-02

11-03

11-04

11-05

11-06

11-07

11-0*

11-09

11-10

11-11

11-12

11-13

11-1*

11-15

11-16

PEPIOH

MA/ GH
(TTM£)

(0100)
1.66

(0100)
1 .65

(0100)
1 .65

(0100)
1.67

(1100)
1.71

(2200)

1.71
(0100)

1 .70
(0100)
1.70

(0100)
1 .69

(0100)
1.63

(0100)

1.65
(0100)

1 .63
(0100)

1.61
(0100)
1.60

(0100)
1.61

(0?00)

1 .61
(0100)

1.61
(0100)
1.59

(0100)
1.58

(0100)
1.58

(0100)

1.57
(0100)

1.74

MIN GH
(T]ME)

(0900)
1.65

(1500)
1.65

(0100)
1.65

(0100)
1.66

(0100)
1.66

(0100)

1.70
(UOO)
1.70

(0100)
1.69

(UOO)
1.66

( UOO)
1.65

( 1900)

1.63
(1000)
1.61

(2300)
1 .60

( UOO)
1.60

(0100)
1 .60

(0100)

1.61
(0100)
1.59

( 1700)
1.58

(09QO)
1.58

(0100)
1.57

(0200)

1.57
(0100)

1.57

MEAN
GH

1.66

1.65

1.65

1.66

1.68

1.71

1.70

1.70

1.69

1.66

1.64

1.62

1.61

1.60

1.61

1.61

1.60

1.55

l.Sd

1.57

1.57
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TABLE 3— RESULTS OF ANALYSES ON GROUNOWATER
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TABLE 8
Criteria Used in Determining Levels of Contamination

00015J3

7

Alkalinity
n Ammonia (NH4)
I Arsenic (As)

Barium (Ba)
BOD-5

; Boron (B)
i- Cadmium (Cd)

COD
| :hlorid« (Cl)
\ Chromium (Cr Tot.)

'Chromium (Cr+3)
pChromium (Cr+6)
i Copper (Cu)
' ~yani.de (Cti)

issolved Oxygen
Fecal Coliform

• Flouride (F)
Hardness

j-Iron Total (Fe)
I Iron Dissolved (Fe)

'Lead (Pb)
Magnesium (Mg)

I Manganese (Mn)
* Mercury (Hg)

Nickel (Ni)
f N'itrate (NO 3)
I.'11

PR
. .Phenols
I Phosphorous (P)
' -'otassium (K)

.O.E.
3e lenium (Se)

I ^Silica (Si)
"Silver (Ag)

, -Sodium (Na)
LSC
L-Sulfate (804)

Sulfide
1 rs
Lrss

Zinc (Zn)

SURFACE

Lower
~_Lrki
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
5.0
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
6.5
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

Upper
* •' — 4 *•

NE
1.5
1.0
5.0
NE
1.0
.05
NE
500
NE
1.0
.05
.02
.025
NE
400.0
1.4
NE
1.0
NE
.1
NE
1.0
.0005
t.O
NE
NE
9.0
.1
.05
NE
1000
1.0
NE
.005
NE
NE
500
NE
NE
NE
1.0

GROUNDWATER

Lower Upper

NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
5.0
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
6.5
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

NE
1.5
.05
1.0
30.0
1.0
.01
NE
250
.05
1.0
.05
.02
.025
NE
400.0
1.4
NE
1.0
.5
.05
NE
.15
.0005
1.0
10.0
.1
9.0
.001
.05
NE
500
.01
NE
.005
NE
NE
250
NE
NE
15.0
1.0

EFFLUENT'

Lower Upper

NE
NE
NE
ME
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
5.0
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE
NE

NE
NE
.25
2.0
30.0
NE
.15
NE
NE
NE
1.0
.3
1.0
.1
NE
400.0
15.0
NE
2.0
.5
.1
NE
1.0
.0005
1.0
NE
15.0
10. 0
.3
1.0
NE
3500
1.0
NE
.1
NE
NE
NE
NE
NE
15.0
1.0

V1E- Not Established
1. Illinois Pollution Control
2. Illinois Pollution Control
3. Illinois Pollution Control

Board - Part II:
Board - Part II:
Board - Part IV:

Surface Water Quality Standards
Water Quality Standards
Effluent Standards
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POWDERHORN LAKE

C R O U W J U n T t R - P E R ' i P E C T I v r SIDE 1
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FIGURE 7
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